Ligand identification of carbohydrate-binding proteins employing a biotinylated glycan binding assay and tandem mass spectrometry.
Characterization of protein-carbohydrate interactions at the molecular level is important for understanding many glycan-mediated processes. Here we present a method for the identification of glycan ligands of carbohydrate-binding proteins. The glycans released from natural sources are labeled with biotinamidocaproyl hydrazide (BACH) and subsequently fractionated by high-performance liquid chromatography. Glycan fractions are screened for binding to carbohydrate-binding proteins (CBPs) using a microtitration plate binding assay; CBPs are immobilized, BACH-glycan fractions are added, and bound BACH-glycans are detected using alkaline phosphatase-conjugated streptavidin. The glycan structures in binding fractions are studied by (tandem) mass spectrometry, exoglycosidase treatment, and rechromatography, thereby revealing the glycan motifs recognized by the CBPs. Subsequent surface plasmon resonance experiments using a reverse setup with immobilization of the BACH-glycan ligands on streptavidin-coated surfaces provide more information on glycan-CBP interactions via association and dissociation curves. The presented method is easy and fast, and the required instrumentation is available in many laboratories. The assay is very sensitive given that both the mass spectrometric analysis and the microtitration plate binding assay can be performed on femtomole amounts of BACH-glycans. This approach should be generally applicable to study and structurally identify carbohydrate ligands of anti-glycan antibodies and lectins.